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mm^) mmm 

cii*:^i] in vitroT% mk^m^L^k^^vmrn-r ^^xitRM^Mm't 

m^nm^tiK m.^ymm<Drci^(Dm^jktfmm(D-mxit±mx&^^t:^n 
(omis^iZi^^mt.^n^mmmti'^. K!Z^mzi5\f^x:j^:^;v^~^n^-t^r^tt>(Dm 

o 

m^m 7 ] in vitrox<Dmm^ ' mm^xitmmm^t)K m^^m^^ 
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[m^mi2] in vitroT'^DNA^^g: • mm^xmMmwi^^m^-t 
mmRn^xit^nmpj.^(Dmmmx^^x^mm(^mmiz.smhL^n^mmm 
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[11^:^20] in vitroT'<^)DNAiR^ • mm^XitWmm^^m^t^f=.li> 

(D. mjs.izfimL^^mmz$>^mM(D-ijx^^jv:^nx\^^^r /ny/vt 

RNAi/^-r^-ifo 

[lff^«22] in vitroT'(^DNAiKi^ • |®|R^XliRNA|i|R^' -5 
®, mS.lZfimL^om^iZ$>^i^m.(D—:^X^^JV^tlX\^^^:^^:t-JVtRH 

* L e) ic ^ -5 O — ^ T',^ $ T V N S RNA^K U ^ ^ - -^o 

[ff*:^24] in vitroT'C^)DNA^^ • i©|R^$:^^t--S;t4?)(Z), ffiStC# 
^ L-^ e) M^IC §ifefKCD-^T' ^ ^ tlT V> § T7RNA5j< U ^ ^ - -^o 

y-^ ^X^<JV^tlX\>^^T7RMii<V ^ ^--^c 

cif^:«26] in vitrox(Dmm^ ' Mm^xitRMmm^h^mm-t ^t^i^ 
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[0 0 0 1] 

:^^mit. in vitroT'CDDNA7b^P,(Z)iK^ - lKIR^XliRNA;b^ P> ©iSlR^tC <fc U ^ 
[0 0 0 2] 

iC^i^tlT (Current Opinion in Biotechnology 9: 534-548 (1998) and J. 
Biotechnology 41: 81-90 (1995)), t)^i)-^^MmS^mz^^y<zf^\^(D-^mt. 

m^mx^':f^ K?:#^t-sr ^*'j«rigT^u, m^mmiz^^ii^^^mAi^ 
mm^-^^m^iz-it^, mm^v^yj^^no^^^ti^'^mx^^iproc. Nati. 

Acad. Sci. USA 94: 412-417 (1997), FEBS Letters 414: 268-270 (1997))„ 

^^»m^^:f^\^'pmmmmizMLxm'\^^m-t^^^^\^<DmM. mzit. 
^^^i^mr^jmmmx^^-v^nr^r^ j riyj\ytRM^m^^xs^^<D&m 

MMi^CDW^ (Annu. Rev. Biophys. Biomol. Struct. 24: 435-462 (1995)), 
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Tli, Roberts RW. He M.. et al., J. Immunological Methods 231 (2000) pp. 

105-117, Schaffitzel C, J. Immunological Methods 231 (2000) pp. 119-13 
5;S:t>*Current Opinion in Chemical Biology 3 (1999) pp. 268-273, 1119(1998) 
pp. 534-548, M^. pp.543J^TlC^|Ji;?)'!$tlTVN-g>^, FEES Lett. 450: 105-1 
10 (1999), Proc. Natl. Acad. Sci. USA 95: 14130-14135 (1998), Proc. Natl 
. Acad. Sci. USA 94: 4937-4942 (1997)^{C|B^/^)^$nT V^-5o 
[0 0 0 3] 

^ K(Z)-^fifexR»*^Mas® 0.1-0. 01% i:^£;^)^ofc= ^kmizi^mmfpiz 

MX-li, mRNA?::$>^t* -5P^H'[4CD5? l^r--^(RNA 6: 1079-1090_(2000) ) 

mtmmr^xRmiy^w±\^xht.oo ^©mh^lt, v:it^\^^^)ym 

<D^^ (Biochim. Biophys. Acta. 1293: 207-212 (1996) , J. Biotechnol. 4 
8: 1-8 (1996)), t^^Effi^^^fC J; §H V >®E(Z)*[I;?K4>l^i^® J: C) ^/J>$ 
^(DWWZJ:^^(D (Biochemistry 22: 346-354 (1983) , J. Biol. Chem. 26 
O: 15585-15591 (1985)) , sgVN{i, • ?©lRtCjg^^T^ V^ H^lC «fc -5 X:^ ;i/ 

^-O^'M^ (J. Ferment. Bioeng. 84: 7-13 (1997) and J. Biotechnol. 61: 1 
99-208 (1998))^:^^#tf ^jtl-So 
[0 0 0 4] 

• mmm^-:f^ y^^m^^m^'^x&m.^'Mmmizm^t^m^. mmmx 

-5i:v^e)rp^M7&'^^ofco z.<Dmmit. n2^^mw^m^^t^mz'D\,^xm^mfiD 
n.m^v^<^j-2>,^i^m^i\:'r^mM (tntin) Az^mmmi^^mmmmno) 



5 
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ntz. (Bio Industry Vol.17, No. 5, 20-27(2000)) „ bTb^b, -fiS^i: LT, MW. 
[0 0 0 5] 

XO)^^^ F^^CD^^if^ 1 9 7 7^lC^Tt>tl^ (The Journal of Biological 
Chemistry Vol.252, No. 19, 6889-6894(1997)) „ ZLZLTli, DNA*^ — :)tf ^ ^ 

tlfe : RNA:KU^^-if, N^^- :r ;i/ ^ h ^ t Kn^^Met - tRNA^ h ^ 
y^)V^^~-^. 2 07 ^ J 7ty)VtmM/y^^--if. IF-1, IF-2, IF-3, EF-T 
u. EF-G, RF-l^tJf/XliRF-2, CRP, L;5:t>*La„ b^^L, ^^tilKIR^^lCB^i- 

M * L 7b^ ^ ^ o = 
[0 0 0 6] 

jm(Dm^Lr=.) J r>>;l/tRNAi:ffli^$tl7^l©SRH^^$:mv^?^: i.nvltr 
o^^^ K-^^^^^ilb t (Biochem. Biophys. Res. Commun. 126: 792-798 ( 
1985)) o PavloviiM<^^l«I.ff^#liaP^^ig$ti;tT^ y Ti>;btRNA>> 

>5^^--tfM-^?K^5^$g$tlfciKIKia^$:fflVNTin vitro®i!iIK^$:;il^L;/^ ( 
Archives of Biochemistry and Biophysics Vol.328, No.l, 9-16,(1996)) o ^ 
fc, Pavlovp3^iAX6<J^C'^^L^^V^mRNA:^^^in vitroT'fflSRt- -5^ $:±TW$^ 
$tlfclSiRH^5:ffiVNT^^U^ (J. Mol. Biol. 273:389-401(1997)) „ 

^|§0B#^®^§|5SUT'li, i^^^^^mi:Hd^fc^■j•;()^?^fig-5in vitro/N^ 

K-^^^T', e^^^C#^S■rSmRNA*^?,^>>'^°^^*'^-^^£$tlfehV^e)$g^ 

«;&VA. Mtc, ^^^5f5®m^^m^^$:Mv^^^m^::^^ K-^^^^in vitro/Nj^/" 
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[0 0 0 7] 

[0 0 0 8]. 

[0 0 0 9] 

#:Mi:LT, j^^^s^^, mmm^. jrt/)\^tmkvyv-^-M 

, ^ 5^ 1 RNA h ^ > ;b ^ ^ - if ^r>*RNA;j< U ^ ^ - if $:^(f S 3 tl 7b'? 

[0 0 10] 
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[0 0 1 1 ] 

r^^. :^^m\Z.^M. in vitroT^DNA^^ • jSIR^X^iRNAiffiSR^^CJ3V^T 
[0 0 12] 

r^jm. DNA. -fern, tf^5>, u^^y^(D^^^it^<^t(Dm^. Sfi 

[0 0 13] 
[0014] 

in vitroT-(Z)DNA^^ • jSIR^XliRNAlSIK^&^^-r^Me 
;^$tlTV^SgS«^:^)•$:^t^^^$:#M^:t- -Sin vitro^^^/j^lR^tC J: 
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(Dmm^mif^:Lttf^v^^o ^lt, ^mmo^mm- m^^^y hit. ffistc.f^f 
^ L e) M # (c s ifei K ® - ^ ^ ^ ; 1/ $ ti T V ^ § M ^ 5: M © 

^ 3 A'J T' ^ e . 
[0 0 15] 

[0 0 16] 

tr^. ^k(Dmm^^ti I (1) in vitroTcODNA^^ • jSIR^XliRNA 
X^^^m^m^o (2) in vitroT'C^DNA^^ • j®IKmXtiRNA|KIR^$:^^i-^;t 

) in vitroT(Dmm^ ■ mm^x\tRMmm^^m0^-t^r^^(D. mmzf^mL 

^^mmc&^^M(D-:fyX^^JV^nX\^^^mUm^o (4) in vitroUcDONA 

^T'^^;i/$4XT VNST^yr S>;btRNAi/ if = (5) in vitroT' 
CDDNAS^ • |ISIH^XJ±RNA|©iK^§:«^-r-5fei?)®, +astc## L-^^) M^tCfe 
-5%KCD— :^^T'^><;l/$4^TV^^^^;^--;Vt RNAh ^--^o (6) 

in vitroT'®DNA^^ • MWi^^m^-t ^t^i^oy. mmzfimL^ommz:^^ 

:6'T'^^;i/$tlTVN-5RNA;tf U ^ ^-ifo (7) in vitroT'^DNA^^ • Si 

m^^m^^^rci^<D. mmz^mi^^-vmmz:^:^mno)--:^x^^;v^iix 

VNST7RNA;j<U ^^-ifo (8) in vitroT'C^DNA^^ • I^SR^ Sr^^f -5 ^i?)®, 
t:;^5^i;>'>^ ^•e^K;i/$tlT V^ST7RNA^U ^ (9) in vitro-e(Z)DNA^ 

0) in viuox(DdMm.^ ■ mmmxmMmm^^m^^^t^^(D. ^mzfim 
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ymo^6^m(Dfc^(Dmmo (id in yitroi^cDmkm'^-'mm^y.itmmmmz 

[0 0 17] 

fe<g>*;®=b-^tf„ :^:?§H^{CV^oRNA^i-^^$4^7tRNA:S:tJfmRNA$:-^^, DNAli, 
l!^ ^ tl ^ DN A^ t>* c DNA 5: 0 
[0 0 18] 

:2fi:ie0.9lCj3t't-5in vitroT'CDDNA^^ • jl®SR^XttRNA|©SR^tt, M^lBJ9S*5fe 
[0 0 19] 

mnm^. m'^m'f'. 2 ot^ y TS/;i/t RNA>>>T-^--if, 

-)\ytmkh'^y:^yyi-jv^'^~'^^^ti; (2) mk-fy^ib(Dm^XMm(Dm^\,t. 
, (1) lc;&pATRNA^U ^^-if, T 7 RNA^tf U ^ ^ --fe^Sr-^ti'o J^fc 



1 0 
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, ±iB (1) ^xj- (2) t,^^m'^m'?'^^<^iL\z^^}mmKm^^mmt^z.t. 

[0 0 2 0] 

;^7a:- h^^h--^ (NDK) , • |©|R;SiST'^ bf O U >^C05>^CD 

[0 0 2 1] 

^ \/^^ KHU ym. ^ Xyyf-y-yitzKV zsL- VSlXSv i^)\^K)\/mWL'ly^^\^^^ 
-So 5? ^ 1/;^^ KHU >iEtCti, ATP, GTP, CTP, UTP}b'^#tf P> tl, _htH 

(1) ©S-^ti, ATP;5:t>*GTP*Wv^^tl, (2) ATP, GTP, CTP;5:t>'U 

TP*^MV^p5tl-2>o 

[0 0 2 2] 

MWMilLTli, U>^:^U't7AMW (PH 7.3) }6^jl^^M^ti,i^^i: 
LTli, >^:*rU "t^A, mtT^^-^A, B^^vi^:^ i/'i; A, J^-fb?!? 

':fV\^vi/y (putrecine) , (spermidine) , V^'A 

hlz-f h-;KDTT)^7b^il^^M^n-5„ _tsaje^^ic=fo, msMW.x.xm. 

. [0 0 2 3] 

:*:|g0.e<Z)mi®#iS[{±, DNAA^^CD^^ • ilSiKXliRNA^^p3(DMiRtC J; U in vitr 
[0 0 2 4] 
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mti^&^o m^it, mMm^(D. EF-Tu(Dm^^t.mm (Eur. J. Biochem. 210: 1 
77-183 (1992)) , EF-GCDl^ig il^^l^ (Gel 1 92: 131-139 (1998))25:t>*EF-Ts(Dig 
it (Archives of Biochemistry and Biophysics 348: 157-162 (1997)), 
i!i|^H^®RF2(Z)$^jti:5^S^(Proc. Natl. Acad. Sci. USA 95: 8165-8169 (1998 
)). ^VAli, >'x-;i'r^-;i/tRNASy>7=-^-if(5Di5J5ti:5^$g(Protein Express 
ion and Purification 8: 347-357 (1996))^lC V^T t: > ^ ^*7b^^M ^ 

[0 0 2 5] 

A, xtf h t:7 :^7^>r - n h ^ :7 - ^mm-t^m 

[0 0 2 6] 

:^nmmmit. ^^(D:^miHtm.lZ. U^il-t^^^^}^Xitr^<. in vitro 
[0 0 2 7] 

*fgBB^cfcH^T^ML#s, mmzj4mL^ommz$>:s>mK<Dm^'\±it. m 

(Dfimit-pjmmx&^x^. ^^■^mmx^^x%0i\,^fj^, s-m^^^m^-t^m^ 
mm^^i^^)MLmm-t^r^thizit. -^m^fjti4m^nommz:^^mn(Dm'k 
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[0 0 2 8] 

y \^hLz.t\.\.zmiiRmz\®,mhm^mm.^'y^}\yt.Lxm.m'ir^:Lhfi'^x^^. m 

*5§0^^cfev^T, ry>(~7-^-^u'^h^''7y^'-\ziBVi^mM.i¥mmw 

(DT^y^, DNA, -fern, tf^^>, ly^^y'^(Di&^^jt'^mt(D'^^. g 

mmiz$>^mM(^m^m}-'^ms:it.-fy^x^^o 

[0 0 2 9] 

-^u-^h^^y^c -'iz-i3H^mK^¥mmM(Dmmiz$>^mmzm^ti^ztL 
fjt<. -^M&^mizms^ttf^x^. m±nz^i)fimL^ommz&^m 

SBg^^^®^^lca^tf-XS:^-^$-&, V^;^^>y hxm.m-t ^ ^ tlZ^ US 
[0 0 3 0] 

o 

[0 0 3 1 ] 
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« & ^ .S' r l± ^ t L V ^ ^ ^ T' -5 -g- ^ -5 o 
[0 0 3 2] 

. mm:^mtKmmm(Dmmm'\in'^it^m'\iMizf:i;^xm^izji^\^f£nnit 

xRjZsm<!i^^mm-t^:itti^m^^t=.i^. mmm'^t^m^Mizfj-^ifj-^tD^-rmm 
±^x(D&}Z>>mmzMLxm-(Dmm:^m^mmx^^. hti^^. m^n^Bm 
\^(Dnmitmi!bx-m^^o 

[0 0 3 3] 



ffiiiE#2 001-3092914 



#2000—401417 



•t^Z.tti^'V^^o §gVNli. Curent Opinion in Biotechnology 9:534- 

548(1998) ^Cfa«^tlTV^-5 J: -9 {C, mm-^nr=.^V \f - >f ti'i^. R 

) = 

[0 0 3 4] 

A, fio, #^^MT^ >^^3^*CD#A?:mM-rSMmicm-9-^l/^y+^- t RNA 
JCM/^;t-<5jfi^Jt=i K>5:ff Af-SZilfCj: U SC^$ tlfcDNAXliRNA$:^^/|ffif^ 

MT^ >^^^a^#A-rsfe«?)tc, 7r--:/>u -T^^r >^:7 u-A(0RF)p*gSP® 

mM<Z)^fi{C, ^lh3K> (UAA, UAG, UGA) (Z)e)t>, mX\t. UGAXliUAGSrJi 

AO, ^ISIR<7)^?ih®fe^!?)^c«UAA$:fflv^^c ^!^cv^T^M;t^^, UGA2S:t>VXiiUAG{c 

^fS-r-Sr^^n K>$:^-t-5-t>-^U^y-9--tRNA$:in vitro^^-ef^^b, 
^!i?T^ JWfk^'^-V-^-^^. r®DNAi:-!^-^l/^y-y--tRNA$:MVNT2fi:|g0^(Z)$g 

it S 3 ^ <fc o T ^fe-^m f "5 3 ^ T' ^ -5 o 
[0 0 3 5] 
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o lgV^^±, Mx-lf, Curent Opinion in Biotechnology 9:534-548(1998) 13^ 
[0 0 3 6] 
[0 0 3 7] 

10236-^^#, ^^Vol.44, No. 4, 598-605(1999), Current Opini 

on in Biotechnology 9:534-548(1998) #M) = 
[0 0 3 8] 

$ ti -5 =b o 1? ^ V N , 

[0 0 3 9] 

DHFR) , yy^^-A (1 phagefijR) , m^^%mBmG^?)m^W&^ ^ 

x^^^. mmmm\z9ihxm'n.^m-t^(D^w^-t^z.):Ltt^x^^. z.z.\z. 

[0 0 4 0] 
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[0 0 4 1] 

;!|-n 7ni^;i/T^ — >, p-— h □ :7i -;i/r^- >, ;Jn^:7 3:n;i/r v — 

V^S*'! (Bio Industry 8: 749-759 (1991)) , *^*^S#N3^^M^^^ K=fo*#§B^ 

[0 0 4 2] 
(2) U;jfV-i^ 

iCgH^bT^^^ K^-^?^^Mi:5$:=f?e) (Science 289: 920-930 (2000)).. 
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[0 0 4 3] 

(3) :^mmo)in vitro/sj:/^ y^-^^^^vmm^n^m^ymwKDt^tboym^ 

■ mm 
(3-1) mi^m^ 

Xit. rti^^L<{E3i-t-5S^t?feU. izmm^M(D%<Dt.LX. IFI 
. IF2^^)^IF3;^)^^P>tlTV^-g> (Biochemistry 29: 5881-5889 (1990))o IM^&H^I 
F3li, ialR®^^^Ci2^S^^gpgT'&-S, U^y-A®30S-9-yiL- ^y h i:50S-ff 

;i/^^;r— ;i/tRNAi:Jg-a-L, 30SU -i^if ^y h ®PgP^^ :t ;b ^ 

[0 0 4 4] 

(3-2) mnm^ 

;i/ tRNA h M-a- L T ^ 4X & U y - A © Agp^^a^'o EF-Tu;()^ U V - A ^ HI tl 
^^iZGlPtf^lMyi^^M-^n. GOPStf/v^^-r-So (EMBO J. 17: 7490-7497 (1998)) 
o j^:RH^EF-Tsli, EF-Tu (GDPM) tC^-^b, GTP§5[^(Z)K^$:{S3it- -5 (Archi 
ves of Biochemistry and Biophysics 348: 157-162 (1997)., @;^H^EF-Gli 
, '^y^ K^#:Ril§g^C^V^T. FM#?^^;K^S:®^©«^ (translocat 

ion) 5: {E3i"t'2> (Nature Structural Biology 6: 643-647 (1999), FEMS Mi 
crobio logy Reviews 23: 317-333 (1999)). :*:fe0^{C^^^Tffl^^ 

[0 0 4 5] 

(3-3) mmm^: 

18 miiE#2 0 0 1 - 3 0 9 2 9 1 4 
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„ tf^^-:^^ \^m^<Di^^mr 5. jm^mxit. rfi, RF2a)v^1*4^*^&JSJcs^;^^ 

e>#< 3i:{Cj; ij^f*3tl-i>c fiP*>, RFl$:#V^;t^-^^iUAGI3 RF2$:#V^fe 
[0 0 4 6] 

,1i^jgH^RFmt>*RF2{i, U/}<V-A(^AgP^{C'f?JLhn K> (UAA, UAG.UGA) 

$:{E3i-r-5o RFUi^?ih=r K>©e»*>UAA, UAG$:^,^L, RF2{d;UAA, UGA&^i!{-r 
So j^MHW3l±, RFI, ^V2\Zi.^^:f^\^m(DmmKm^(D. rfi, RF2<Z)U 

Tfsv-i^t(^ib(Dmm^^^-t^. Tf^v - h,n^n^ (rrf) li, ssm^^® 
^?iL^, pgp^^c^^oTv^stRNA®s^^ilil, r^(?)seK-^^^cDU5j<v-A(7):g 

^5:{Eii-t--5o :^fi:#60.9^Ci3V^Ttt, RRF%i^MH^(Z)-o LT^^e) r ^ JCt* 
Sc ^^3, ^MH-7-RFl, RF2, RF3;S.^J^RRF®atg^C^V^T^i, EMBO J. 16: 4126 
-4133 (1997), EMBO J. 16: 4134-4141 (1997)fC^^^ tlTVN^o :*:|§0^^CfeV^ 

[0 0 4 7] 

(3-4) y ri/;i/ t RNA^>>^^-if 

r ^ y T^;i/tRNAe/>^^--lfli, ATP®#^ETT'T^ ^ ^il tRNA?:^^^-^ 
y re/;btRNA$:-a-^t- -5^^T'fev5(RNA 3: 954-960 (1997) , 
S ^^39: 1215-1225 (1994) )„ :^fi:^0^^CfeV^TM V^ ^ tlS T ^ 7 T 

t RNAi/>^^--lf(^^?^ LV^M^i, ^J»®fi5f$CD=fo(DT'S)t;, Mx.ii:^MKK12 

o 

[0 0 4 8] 
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(3-5) :^^^—)vtRMh^y:^'7yf;v^'^-^ 
:7:t;^^;^S*'«ov^;tN-:7;^-;l/^;I/^^;t->(fMet)}^)t|gMT^ jmt^^^. 

(Proc, Natl. Acad. Sci. USA 96: 875-880 (1999))o #^0$ 7 :f ;i/ ^ 

, [0 0 4 9] 
(3 - 6) RNAjKU ^ ^-if 

RNA^KU ^^-ifli, DNA@H3?[J$:RNA{C^^f -S^^T'fe^J, ^>^^^#f{C#:fe 
-r-S wi:*^^^tlTVN-5o -e®— Mi:LT, T7-7T-i^'fi5f^®, T7RNA;KU^^ 
-if S:#lf -SZ.ilTb'^T'^, ZlcDd<U ^ ^ -if liT7:7'n ^- ^ - iq^lfti-S#M6*f 
^DNAiH3?filCM-^LT-€-(^>T^ODNA@H^(J?:RNAfC^^-t^^m-T'fe-5= 
mt. T7RNA3i<U ^ v-if«)N7Kj^{Cfc::;?.^y$:>hfADLT, iH-^^ ^/I^Kil LT 
:^»aBL2m^cfev^T:^*^^g§:^ffv^, ^ >y >!r;i/^ ^ A v^ -5 r >r -7^ >r ^ 
nv h ^*^:7^' -IC j; U5Wi^$:=f?oyco t:X^^$:^-tST7RNA.i< 
U ^^--eiiff^T'&^o *5§0>9^CfeV^T^i, T7RNA/KU^^-if^^A^{Ct;a^ 
(Z)RNA;KU ^^-if $:Mv^-g>Z:i:*^T'^S„ T3-^SP6 RNAjK U ^ ^ - if ;<3^ 

[0 0 5 0] 

(3-7) ^^^Mr ^ yi^^M^L^T^ Ti>;i/ 1 RNA 
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r tiic,. mm^t^mK^^:^nr=.. i¥^mr ^ jm^'^^vrz.r^ >>;b -pc 

-f>^7.hy - 47: 16-24 (1989)) „ 
[0 0 5 1] 

(4) :$:#§0^(Z)in vitroAl:^^ K-^^^T'M $ tl^, «^/j®IR(Z)7^4?)0 
(4-1) ;S^5^fC^V\T:i::^;U^-S:#^-r-5yc«b(Z)M 
(NDK)^ji^#tf ^ UT^y^-r-iUti^ l/T^>3jNX3}N^-^-if (CPK) i: 

TT'-;i/^^^-if t=bl¥^^tl,ADP:^^e)ATP$:#^$-&^ illBl^fCAMP^^ 

[0 0 5 2] 

(4-2) ^^ymmv^\:^^mm\:fu v ym(D^m(Dr=.tb(Dmm 

[0 0 5 3] 

Jt^±, (3) ~ (4) }CtB«L7t, Sa^^^tt, ^ 

;^®i^«&-^t/i|K«^, Mx-tf, FPLCtcg!^L3t-«y>;r;i/S^^b;!j^A$:Mv>T 



2 1 



ffiIiE#2 001-3092914 



#2 0 0 0 — 4 0 1 4 1 7 



[0 0 5 4] 

±m^r^it-'^)^^^s.izfimLm^mmiz&^mM(D-:^x^^jvLxi3^. m 
:^^m.mi^t.Lxm^^xm^^)v^tir=.m&Mm^t:mU't^:it.iz^i). 

(Df^mm^jimt lt, ry^-v^^-^u-^h^'^y^f-izisii^ms.i^mmM 

[0 0 5 5] 

\^\zmmm\z'i^^-t ^ . jgtc ^^c^t^^^m, dna, -fe^, tf^^>, i/^ 

> ^ (d; r ti ?3 fci^fO'ffi & ^ o -p® <5? > A ^ K tgS tc^-^ -r -5 = 

[0 0 5 6] 
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in vitro ^WL^X^WLX^fz-^m^^n^l^m-t ^f^^XZ^LX^Z.}! 
[0 0 5 7] 

Tb'^ r 4x ^ tc PS^ 5 ti S =fe (D T' V \ , 
[0 0 5 8]. 

(5-1) F^;ti:^M-r;r>;^S=¥L/- h^b^^ii^M^^ 

A. His tagii-^y>5r;i/^i^ji, n h ^fzt;^(Z)^M^#: 

eM$:i^l^■t'5)3il^±3l^^f:b4^TV^So Hp-^, #gJg$i±-g>DNAJCHis taggg^rj^r 
M-^^i±Tfe^, His tag$:;t-r'5>il!ft-^®e$:#, ,Z.^^-v >r )\^^^. 

>/^°^KIIi^y- h(_h) 139HaT, 1. His^ ^©^JMi:^ 

iS(S3^, J. A. Bornhorst and J. J. Falke, Purification of Prote 

ins Using Polyhistidine Affinity Tags. Methods in Enzymology 326:245-254 
, (2000), ^<Z)ftfi{C=fei, Proteins 41:144-53 (2000), FEMS Microbiol. Lett. 1 
88:147-51 (2000), J. Bacteriol. 182: 4304-9 (2000)#M)o 2ti:|g0B^CfeV^T 

[0 0 5 9] 

His tag;6'^#$tl7tSe^^:$>$:zi- F-t-Sa^^$:l§ia^-fr-2>©^lC, 
ffi(M.W.Van Dyke, M.Sirito, and M.Sawadogo, Gene 111:95, 1992), Saccharom 
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yces cerevisiae (D.C.Kaslow and J.Shi loach, Bio/Technology 12:494, 1994) 
, mammalian cell (R.Janknecht and A.Nordheim, Gene 121:321, 1992), Ji^ 

JV:^ti'^B'^l^t^M^BM (A.Kuusinen, M.Arvola, C.Oker-Blom, and K 
.Keinanen, Eur. J. Biochem. 233:720, 1995)^®|gfflM7b^^ tlT U , MSi 

[0 0 6 0] 

-mtLX. His tag^ - ^v>r;i/;!7^A{C JiSHis tag^nLtc^ yji^ M^^i^ 
1. m^^Jimm^miZ ^ <>) . @6<J^>A^K®N^{CHis tag (eMcDHlsJ; 

u^-5) ^m^^'^fM^^yj-^'i^W^m^. 

^ y^f^V^r- (300 mM NaCl, 50 mM NaH2P04, pH 8.0) tC^?gf -So 

3. M'^o^'mmm^'&'b'^m^^ (30,000 rpm, 4°cT'30:$^r^) „ 

4. ±Mxmht\>f=.±M\z.. ii^X'^'^\yfz.u-^^y^)^vV'7~o:>^x^m\\L 

Lfe50%®Ni2+-NTA slurry (Qiagen^±$g) $:in,;t'5o ^'OXm^W^^t 

-So 

4°CT';!7'^A®?$fet^$:iff e). 

6. ?!j^i^^i(D20'fg® n-T^-f r- (10 mM imidazole, pH 8.0S: 

7. ^^A^4©20^a)n-7^>i' >^^A'y 7T-S:ffiV^T, imidazole(D?^|i'feJ 
iB$:10^^p3250 mMtC^S J:c)lC|g^b, ^/N'^'KcD^ffi^: 
^fe)., 1 ml-ro>'^^t/3>&m«b, SDS-PAGET'@«J^>>'N°^'H$:-^t^>'^ 

[0 0 6 1 ] 

B. Thioredoxin iiphenylarsine oxide (PAO) 

thioredoxin iiPAO i:cO^-^'ffi$:frjffl-t-5:i^^*T'fe S > thio 
redoxiniiilil-a-^ ^/N'^Si: b, PAO @^'fbT:^fn-^ (Invtrogenftl^ThioBond 
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^" resin) {C®*$i±, /3-mercaptoehtanol ( /S -ME) -^^fflS-tir-SCA. Alejo, 
R. J. Yanez, J. M. Rodriguez, E. Vinuela, and M, L. Salas, African Swine 
Fever Virus trans-Prenyltransferase. The Journal of Biological Chemistr 
y 272: 9417-9423, 1997#fi^). :*:|§0^{C V^T =fe, Z.(D:^m^mm-t ^ Z. t.ti'^ 

[0 0 6 2] 

1. coIi//<^^- plrxPus (Invitrogen:?±$g) )(Dm^m 

(0.6 % NagHPO^, 0.3 % M^PO^, 0.05 % NaCl, 0.1 % NH^Cl , 2 % 
Casamino Acids, 0.0095 % MgClg) IZMX. 3 O'CX^m-tSo 

tC, 100 ^g/ml tryptophan mmm) $:ilD;t, 3 4 °C T' ^ ^ IC 2 ^r^^« 

3. '^jL^'&MXMi^^Ml!^. Mi^^Uy h5:5 ml(Z)Running Buffer [100 mM T 
ris-HCl (pH 7), 150 mM NaCl, 1 mM EDTA, 1 mM ^ -mercaptoethanol] {C 

4. mmmmm^mMm (10,000 rpm, 1 5^m) ±m^Mi!b^o 

5. Jl?f tC-^^tl-Sife^^ >A^'Kil2 ml<Z)ThioBond™ resin{C^-^$ ;t 
i?){C, 4°CT' 6 0:$>r^>r >=3r^/sC-i> g >-r-5o 

6. U -$::^^A{C3=5JKb, 3 0>^/<^y h/KU ^-AcDRunning 
Buffer [100 mM Tris-HCl (pH 7), 150 mM NaCl, 1 mM EDTA, 20 mM ^ -mer 
captoethanol] X^W'tS. 

7. )3 -mercaptoethanolc^^g^g-feJigfC J; Running Buffer @ 61;^ > A d^M 

[0 0 6 3] 

(5-2) tfLmxitmmm}! (xkfh-:/^^') tmi^<Dm^'\i.^mm-t^:^m 

A. T7-tag^T7-taglC#M6^'S;^ J —TJimi^ 

T7-Tag hUt. phage T7S 5(5 ©gene 10{C#^f ^ llM® T ^ 7 ^SB^'J?: VM^n, 3 



2 5 



miiE#2 001-3092914 



#2000—401417 



it. T7-Tag Antibody Agarose (Novagen^:±i^) ;?)^r^|K$ tlT V^-g>„ ^ffilClicitri 
c acid y^)Wv^^tlSc :^^i^l§0^^C^V^T, ;«)^*^'5lS'^i± M V^ 5 ^ *'«T' ^ -S = 
^i3, R. Deora, T. Tseng, and T. K. Misra, Alternative Transcription Fac 

CD 

tor o of Staphylococcus aureus: Characterization and Role in Transcri 
ption of the Global Regulatory Locus sar. Journal of Bacteriology 179:63 
55-6359, 1997#M= 
[0 0 6 4] 

mmx^^. 

1. 20 /ig/ml(D 'i^ U^J^y :ii — Zl ~JVilSO nglm\(Diyf-^^^^y^^Ajf^ 
ZxHl^m [1.6 % Bact Trypton, 1 % yeast extract, 0.5 % NaCl, 0.4 % 
glucose] Xl^mMMii^ (E. coli/z^i ^ -pET (Novagen^fcig) ) $: 

3. ^>i>dlMiT®^!|s$:^», 10 ml(7) ice-cold T7-Tag Bind/Wash^^?g [4. 
29 mM NagHPO^, 1.47 mM KH2PO4, 2.7 mM KCl, 137 mM NaCl, 1 35 T w 
een-20, 0.02 % sodium azide (pH 7.3)] Wt^WL\zm^^ \/ V V ^ 

o 

5. (39,000 rpm, 2O:0>r^) xmrn^i^fi^^^^ tl^Jl^t §:0.45 

6. T7-Tag Bind/Wash^^e?g[-e^^^bL^T7-Tag Antibody Agarose;^ ^ A (N 
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7. mmmmm [o.i m citric acid (ph 2.2)] x^Mm^y^-^^w^mm-t.^ 

o 

[0 0 6 5] 

B. FLAG/^y^^ Ktag(>>^'*V^±^iSfi&) ^anti-FLAG antibody(i/ ^fv^t^^crife 

FLAG/^:/^ Ktag(>>^*-r?±^a^/J^T[Rl)«, 8;/!^S23M<Dr ^ 

gaK®W$^{C^JM$tlTV^^. fiPt., N7^^^CFLAG/^^-/^ KtagS:%;0^ 
yj-^^^^m^h. FALG antibody ^ AT'S^Et- -5 = ^ffili FLAG peptide 
X^7t>o P. J. Woodring and J. C. Garrison, Expression, Purificatio 

n, 

and Regulation of Two Isoforms of the Inositol 1 ,4,5-Tr isphosphate 3-Kin 
ase. 

The Journal of Biological Chemistry 272: 30447-30454, 1997#Mo 
[0 0 6 6] 

1. Bm^y^'^^Mttmmhtc.mS^i^^y^h : B31 cell (Rat-1 fibroblast eel 
1 line), /^i^ ^ — : pDouble-Trouble (pDT) mammalian fgig A; ^ —) 

'M^C^-^rnXMlsb. 8 ml(D^Uv^r~ifmWM do fig/ml calpaln inhibit 
ors I and II, lOO/ig/ml Pefabloc, 2.5 fig/nl leupeptin, 2/tig/ml aproti 
nin, 2 /ig/ml bacitracin, 20/ig/ml benzamidine) (DA^ft^M^M-XTi^^V-^ 

2. ]^>C^^^^ (2,000 rpm) T'«/h>^^^^$:^ U 1^^, ±m^m&>^o 

3. $ ^{CM>C^:J>l|b. #^tlfeMJiSMffiM^l ml®FLAG antibody i^^J^iZ^ 

35 ml(DTBSC [50 mM Tris-HCl (pH 7.4), 150 mM NaCl , 0.1 % (v/v) 
CHAPS] X:^^2^^mW-t^. 

4. 200>£ig/ml<DFLAG peptide$:■^^;t'5 mlCDTBSC-e gfi^J^ Sr^ajt"-?) 
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[0 0 6 7] 

C. Protein A t. IgG 

Staphylococal Protein A (SPA) ^©M^ IgG il<Z)M-^ffi$:?Ufflt-S:&^T' 

□ ^ffili^SpH M®MT'^f ^= B. Nilsson and L. Abrahmsen, Fusion to 

Staphylococcal Protein A. Methods in Enzymology 185: 144-161, 1990#fi^o 
[0 0 6 8] 

1. h : E. coli^-5 V^^iS. aureus, ^ - : pRn20^ 
^\>^ltpRU30iyV -X)<D^^mmm^mmmti^l%lZf£^^-^iZ. 25 mi CO 
LB^i& (LB^;^ + 0.1 % (w/v) glucose, 250 mg/1 ampicillin) KM^ v 3 

2. mMM. (10,000 rpm, 5°C T'20:$3^ra) Ta#:$:^i?)> ±^t?:0.45 yttm 

3. TST [50 mM Tris-HCl (pH 7.4), 150 mM NaCl, 0.05 % (v/v) Tween 20] 
'e¥i5'fbbfe5 ml® IgG Sepharose;j!j9AlC^f -So 

4. :7!j^A$:15 ml®TST'e2IlI, $ ^ {C5 ml®l mM ammonium acetate"rgfc 

5. 1 ml©0.5 M ammonium acetate (pH 3.3) "Z? -So 

[0 0 6 9] 

D. ^Monoclonal antibody 

Bovin Retina (|@M) ffi^f^CDSfiSCycl ic nucleotide- gated (CNG) channel 
^n-:h;i/in:f*tPMc 6E7(a-t?->^rL- hcDN^flJgc ; 63- kDa polypeptide 
)^m\f^XnM-t^:fj'^ti^^^tlX\^^^iR. S. Molday and L. L. Molday, Purif 
ication, Characterization, and Reconstitution of Cyclic Nucleotide- Gate 
d Channels. Methods in Enzymology 294: 246-260, 1999#M)o ^Mi^ill^X 
=^ J^U-i-JVmi^^^M^'^t=.Seplmrose 2B(:7 y ;W Tt±S^) 7b^, 
^"^^M.O^m {HilZ.lt. 6E7 competing peptide J ^ U-i-)Vtfii^t.m^^iZ'^ 
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^-t^^zf^ K) Ser- Asn- Lys- Glu- Gin- Glu- Pro- Lys- Glu- Lys- Lys- L 
ys- Lys- Lysj^^^^M v> ^4x^c :45:5§H>5^cfev^T ^ (Z)j|H-^ii:S:fiJMt--5 3 i: 

[0 0 7 0] 

j^^Tfc .Bovin Retina (MM) ^m<DmBm^'^ J ^ n—rjium^^ ^JWU 

1. Bovin Retina® hTb^P,, 30-50 % (w/v) (Di/ Bm^^'^M^M^L^^m. 
[20 mM Tris-acetate (pH 7.4), 10 mM glucose, 1 mM MgClgJ 82,500 rpm, 4 

X:X^A5^m] {CJ:U> ROS®^^$:S«?);t, 

2. R0S®:$>§:5^4(Z)Homogenizing Buffer [20 % (w/v) sucrose, 20 mM Tris- a 
cetate (pH 7.4), 10 mM glucose, 1 mM MgClg] iZ^Mh. ji^£>:9-|ii"-5 (20,0 
00 rpm, 4°CT'20:$>ra) „ 

S.ROS/^U'V hS:8 mla)Homogenizing Buf f er{c:g^?§ ROSilfiMffi^^ t'-So 
4. ROS$:10^M(Z) Hypo tonic Lysis Buffer [10 mM HEPES- KOH (pH 7.4), 1 mM E 
DTA, 1 mM DTT] ICML, ':^Mm (13,000 rpm, 10:9-^; Sorvall SS-34 rot 
or) -t^o 

e.^Vy h^lO mM HEPES- KOH (pH 7.4) iZMM-t^. 

7. R0S]B^$:CHAPS (3 - [3- (Cholamidopropyl) dimethylammonio] -1- propane s 
ulfonate) Solubilization Buffer [10 mM HEPES- KOH (pH 7.4), 10 mM CaClg, 

0.15 M KCl, 18 mM CHAPS, 2 mg/ml asolectin (soybean phosphatidylcholine 
, type IV-S; Sigma) protease inhibitor (0.1 mM di isoprophylf luorophospha 
te, 5 fig/ml aproteinin, 1 fig/ml leupeptin, 2 jLtg/ml pepstatin or 20 ju. 
M Pefabloc SO] iZtU^, ^ < V HmW-t ^ . 

8. mji>^m (27,000 rpm, 4r T'30:$>r^) T'M/h^^- IM? < „ 

g.PMc 6E7S:@^'fbLfeSepharose 2B:jf7^A{C20 m\(DaSmitLtcROSm^^L. 1 
O^M©CHAPS Column Buffer [10 mM HEPES- KOH (pH 7.4), 1 mM CaClg, 0.15 
M KCl, 12 mM CHAPS, 2 mg/ml asolectin] "e^Sfet^-f -5, 

10.0.1 mg/ml 6E7 competing pep tide$:-^^;e CHAPS Column Buf f er"?? @ 6^ ^ > 
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[0 0 7 1] 

(5-3) m^Mtm^Mxit^^^ \^mnii(DU^ji.^mmt^:^m 

A. Strep-Tag ^iStreptavidin, 

Strep-Tag (Streptavidintcj^fn-S?: U K) b ^ >>'N° ^ 

^$:streptavidin-agarose columun-er ^-i" ^^>r J^l^t* -5:1^^1*^ ^tlTV^ -5 
iMPilty A. Skerra and T. G, Schmidt, Use of the Strep-Tag and Streptavi 
din for Detection and Purification of Recombinant Proteins. Methods in E 
nzymology 326: 271-311(2000), BioTechniques 28: 338-344 (2000)#fl^)„ 

[0 0 7 2] 

strep-Tagt.sueptavidinii(D'^^^^mm-r ^ ^ y ^ m.(Dmmmv& V . S 

trep-Tag^ LT, Ala-Trp-Arg-His-Pro-Gln-Phe-Gly-Gly, Asn-Trp-Ser-His-Pro 
-Gln-Phe-Glu-Lys (Strep-tag II )^A'?^M$ tl<5o Strep-Tag§:# b ^SfiK 
liDHFR(i;b: ]^ummm7tmm)^^MS^^V^^^tl. S^^bU^Streptavidin 
g^V^^iStrepTactin^CPS*P$^^-5 3h^C J: mmrnt. LTlidesthio 

biotin:^)'!ffiV^ = 
[0 0 7 3] 

Strep-Tagi:Streptavidin^CJ;S, Strep-Tag^r-f^ b M 

ifbVMB^;® (i!i^^ilil00 /Cig/mKDTVlf >$:-g-tf) IZtU^. OD^^q 
=0.5{C;5i-g> j:e){C22°CT'ilRiie) (200 rpm) ^ = 

2. it^d^<D|§ii$:il^$-a:§fei?)fC, ^*?gtC200 ^ 1(Z)2 mg/ml©anhydr 
otetracycline^?g (dimethylf ormamide, DMFtC^^) 5:^111;^, $ {C3 

3. ]gyi>^^il (4,200 rpm, 4°C 1243^r^) T'S#:$:m«), 20 ml®^®?SP 
[100 mM Tris-Cl (pH 8.0), 500 mM sucrose, ImM Na„EDTA] JC^?gL, 
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4. (27,000 rpm, AX^X^15^m) (C J: U >^ 7 :n n ^ h $:|^V^^„ 

5. m^nr:L^V:^^X'7m^^2 KDMW^^ [lOO mM Iris-Cl (pH 8.0),. 
1 mM NagEDTA] T— ^ft^#f-t^o 

6. 2 mKDStrepTactin Sepharose;^j9AS:MW?I^WT¥^'fbL/, ^V^^^ 

UV^mtl (Aggo) > ^9^^>3>3 U'^^-;()^#MUTVN^>> 

8. B61J^ >A^'K?:2.5 mM desthiobiotin$:^t^^^?gWT'^m U feo 

[0 0 7 4] 
B. S-peptideiiS-^protein 
U Jjf^f^' UT-if S®SagP:9-(S-protein)^/^:/^ FBPi>(S^>^^ K)i:tt, 

i'S^rilL, @^^f:S-proteinr;«/n-X-eJilEi-SZli:;^)'JT'^-6„ ^mii, 3M 
guanidinium thiocyanate; 0.2 M potassium citrate buffer, pH 2; 3 M MgClg 
^^Z^VS-t^gilS-vrotein(D'^^^mW\•t^^t.^Z^^)nt>n^(R. T. Raines, 
M. McCormick, T. R. V. Oosbree, R. C. Mierendorf, The S • Tag Fusion Sys 
tem for Protein Purification. Methods in Enzymology 326:362-376, 2000# 

[0 0 7 5] 

1. M^^yj'^i^M^^ML'^MMi^:^^ '.bacteria, insect, mammalian, 
^— : pET, pBAC (Novagen^t) )(Di^lii^lZS-proteiny i^U ~ :^ 

(Novagen) (D:^^U-2 ml^M^. ^UX30-^m-\-'^lzmW-r 

2. mMm (500 rpm, lO^fS) _t^?:[^<o 

3. gai>^ >A^^M*'^*S'^bfeS-proteinT;5j*n-^§!Bind/Wash^^?i^ [20 mM Tr 
is-HCl (pH 7.5), 0.15 M NaCl, 0.1 % (v/v) Triton X-100] iCJlMt'-So 

4. M>d^:$^{||(500 rpm, lO^^fS)^, ±m^^^, A:^v^6^^cJi^^ L ;t ^ > 
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5. S-proteinri^a-7.(Dy^^V-^1.5mM0)m{iiMWWi. [bind/wash buff 
er + 3 M guanidinium thiocyanate, 0.2 M potassium citrate (pH 2), or 

3 M Mgcig] izmm-t^o, 
7. m^t^^m^. mm^tifc^m^y^-^^M^M^^o 

[0 0 7 6] 

C. Calmodul in-Binding Peptide (CBP) i: Calmodulin (CaM)) 

Calmodul in-Binding Peptide (CBP) ^Calmodul in (CaM)) ®+gSf^S S:5pJ 
>>'^°^M®^i^^^T^■S> (P. Vaillancourt, Chao-Feng Zheng, D. Q. H 
oang, and L. Breister, Affinity Purification of Recombinant Proteins Fus 
ed to Calmodulin or to Calmodul in-Binding Peptides. Methods in Enzymolog 
y 326: 340-362( 2000)#fi^), . 2^|g0^{Cfe VxT, *^*^^M'^-&$:mv^-5 ^ ili^^T 

[0 0 7 7]. 

gaSM:9-fCCBP*'5^-a-bfcCBPii(-^^>y1^M5:S^jtb, Sepharose 4B-bas 
ed CaM affinity^SI, ^CDfamiR(^CaMtfSllClS«$-&, ^m-t^o mW,lZltEG 
TA (C^^'^H^U-h^mm-t^) 7&^«VNPjtl-g>o 
[0 0 7 8] 

. CBPiiCaMlCi:^, CBPift-^^ gC7)$g^*(D-M ^r^-Tc 3tlJ^^lC=foa>5r 

1. 20 miomm^^^i^^ - nLxpEi-n^mMnhrmm^ntcpck 

-X^^m)(Dm^^m^^50 /ig/ml(Dry\^i/V >feSV^^icarb 
enicillin$:-g-t;l KDlB^mztaPi.. ODgQQ=0.6 " 1.0{C;^S ^ "tf^^ 

2. mi^^T^jf^^'^rnxMib. 0.2 mg/ml lysozyme$:-g-tj^®?^A [50 mM Tris- 
HCl (pH 8.0), 150 mM NaCl, 10 mM 2-mercapto-ethanol , 1 mM magnesiu 
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m acetate, 1 mM imidazole, 2 mM CaCIg] VMM'^l'V h^^ML. M. 

3. mmmmm^^MMm (25,000 rpm, 1 ^-^^m) ±m^Mi^^o 

4. 10 mi<Dcan-seph^rosemm^mmm^v^mit-t^. 

6. 40 mKDmmmp^vm^L. 20 " 30 mKDmmmMznmmi'. i3=^hs\z 

^m-t^. $e){C, ;t;^A® 5-^/^-/ KtKU rL-A(DM®MA, Mv^TM 
^W.^ [50 mM Tris-HCl (pH 8.0), 150 mM NaCl , 10 mM 2-mercapto-etha 
nol, 1 mM magnesium acetate, 1 mM imidazole, 0.1 mM CaClg] "ZfUV^ 

m #1 ® Aggo <^ # ^ - X 9 > {c ^ -5 ^ St ?^ -r -5) o 

7. 2mMEGTA$:-^t^^»?KBl?ge^^>7N°^KS:^ai$-Br^o 
[0 0 7 9] 

D. HSA tABP 

Human Serum A 1 bum in (HAS) il Serum Albumin Binding Affinity Handle (ABP) 

}i<Di^^^mmi.x^Bm.^mmt^^mfim^^nx\^^^{ t. crasiund, j 

. Nilsson, A. M, Lindberg, M. Uhlen, and Per-Ake Nygren, Production of a 
Thermostable DNA Polymerase by Site- Specific Cleavage of A Heat- Elute 
d Affinity Fusion Protein. Protein Expression and Purification 9: 125-13 
2, 1997#M)= ^/N'i'^^rSerum Albumin Binding Affinity Handle (ABP 

) i:ift-^^>>'N°^K®?^T'ieJi$-&, r4x$:HSA-Sepharose;^j^AT'MiEL, igp 

hiy^X^^o 

[0 0 8 0] 

l.?^Kea^*:(3i^:^ h : E. coli, '. pET-21a (Novagen) ) (7)|^:S^#?K5 

ml 5:500 mlCDTSB + YE^:% (30 g/1 tryptic soy broth, 5 g/1 yeast extract, 
100 mg/1 ampicillin, 34 mg/1 chloramphenicol) iZlMx.^ ^^600" ^'^ ~ ^'^ 
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2.®ft-^^ >7N°i^^®|§iH$:^#$iirSfea?){C, 1 mM isopropyl /3 -D-thiogalact 

oside mmm ^m^. •^hiz3f3-^p^mmmm-t^. 

3.3^yi>i)-||T'®^?:AA?), mi^^Uy h $:TST [50 mM Tris-HCl (pH 8.0), 0.2 
M NaCl, 0.05 % Tween 20, 1 mM EDTA] ICML, M'^^&^mvmi^^WiW^ ^ 

o 

A.mm^^tir=.mmmmm^'^^^^^m (20,000 rpm, 30^ w m^nr^±m^ 

1.2- /wm hydrophilic f ilter-e:?-^ -6jil"t"-5„ 

5 . MM 5: HSA-Sepharose;!j ^ Z=s lC#fc1- ^ o 

6. ^yl^H^rO.S M HAc (pH 2.8) mW.X'mii!,-t ^ o 
[0 0 8 1] 

(5-4) geMi:#^®T^ y^, DNA, -fe^, t?^ ^ v^^y^a^iS. 
GSTt.^A^^^yii<Dm:s.i^m^mmLxm^M^mmi-^:^mit. gst pui 

1 down method iiiq^ If tl. il^f t>tlT (Mx.li. ^±^±|g^T. 
m>'-h(±) 162H^^^T, ^5* 2. GSTj|&-^^>A^K®^iail5(fi^(7^^), 
D. B. Smith, Generating Fusions to Glutathione S-Transf erase for Protein 
Studies. Methods. in Enzymo logy 326:254-270, (2000)#M)o ^fCfgP^tC ^3 V^T 

[0 0 8 2] 

Bm-^tyj-^^nUGSltCDm^^y/'^^M^mm.L, ^;i/^5^>j->(glutathion 
e-agarose)^PK«#:i: LXm^^^^ y^^^^(Dmm:^mV&^.' mmMti LXlt 

M^mifji^^:tyti'^m^^^ti^o Gsm^^y^^^M^MB^ji^m^mxm 

T&'t E. coli, Saccharomyces cerevisiae, Schizosaccharomyces pombe 

^^m^mmtLxmm-t^mti^^i^^tix^^^. 

[0 0 8 3] 
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1. 100 mlCDmn^^i^^^'^^^m^l KDII^M (lOO /tg/mir>tl°i/U> 

2. (5000 rpm) IC J: U ^ L/ h 5:20 ml® ice-col dop 
PBS (m7XiM^M^t=.^(D. m:^lii> 1-5. mM dithiothreitol(DTT)fe^V^ 
ltO.1% 2-mercaptoethanol) izM'M't^o 

4. mMmt>^l%i^^£^^olZlriton X-100$:;(fDx.M>i>:$3'llf (10,000 rpm 

5. l^^C>-^m (500 rpm, 30:$^) If - 50 ml(D ice-col d® PBS "e 

6. ^4®iTL<MMLfe50mM(7)Tris-HCl (10 ranMfb'^mCD V)V ^ 

^, PH 8) T'tf-X$:^iaT'5:$i'r^M^;^)^lcMf^L^j()^b, ife-^^^A^ 

8. M^O^'-il (500 rpm, 30fj!» V±m^Mi^. mmmmO%lZf^^ J: o IZ^ V 

n - ;i/ S: :&ti ^ , /jN i-t L/ ^ - 80 -c i" ^ „ 

[0 0 8 4] 
B. g^Ki: Dye-Li gand 

Zymononas mobilisfiJl^COnativegBg;^)'^, #g(7)-fe0, C.I. 17908, Reactiv 
e Red B^C.I. Reactive Blue 187tC|^fntt?:^ b, -e<Z)'[4^$:flJM LT^SS 
K$:5p|igt*-5:J^^^*'^#^$tlTV^^ (R. K. Scopes and K. Griffiths-Smith, Us 
e od Differential Dye-Ligand Chromatography with Affinity Elution for En 
zyme Purification: 6-Phosphogluconate Dehydratase from Zymononas mobilis 
. Analytical Biochemistry 136: 530-534, 1984#fig)„ t^oT, ^SSK®^ 
mXlt-mr^> J:fB-fe^$:U^*> FilL^Sepharos 
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[0 0 8 5] 

1. Z. mobilis®^#?S*^^, Extraction Bufer [20 mM K-Mes (pH 6.5), 30 m 
M NaCl, 5 mM MnClg, 0.5 mM ammonium ferrous sulfate, 10 mM /3 -merca p 

toethanoi] §:Mv^T, MMti^mm^mm-t ^ . 

2. ^Scarlet MX-G (C.I. 17908, Reactive Red 8) - Sepharose C 
L-ABitj ^ 2^ (y 7 JV-ri/T^tW t Blue HE-G (C.I. Reactive Blue 187) - 

Sepharose CL-4Bp!j ^ A{C3S^ LT#^i-S„ 

3. 100 mlOExtraction Bxiffer-^ij^J^^^^-t^o 

4. Scarlet MX-G?!? 9 A® §:|^VnT, Blue HE-G:ij ^ A 5:20 mM NagSo^^:-^ 
^7^'|H^_t:Buf f er-e $ ^ {Cgfc?^f-2> o 

5. 20 mM DL-a-glycerophosphate-eZ. mobilis^jf^® @^I<J^ >/N°^^$:^fB 

[0 0 8 6] 

c. Biotin t.kvidin<Dm^^^mm^ 
tf >(B iot in) r tf >(Av idin) i: ©if^Mfi^^-a- b T s a ^ 5: 

•t^:^mtl^<:fy'^^ibnX\^^^. MAlf, J. D. Alche, and H. Dickinson, A 
ffinity Chromatographic Purification of Antibodies to a Biotinylated Fus 
ion Protein Expression in Escherichia coli. Protein Expression and Purif 
ication 12:138-143, 1998#fi^o >/N°^^g-»7i^M(Mx.ti, E.coli)cfJ 

T'ti':t^>'fb$tl-5@B?fJ (122T^ y^) $:ffiV^T, ^ > ^"^^ nt:<Dm^ ^ 
>A^g$:o<y, Zn^T\^Vy^mmhr=.it}^2^, m^lt. SoftLlnk soft 
release avidin resin (Promega?±$g) VM^h. biotinT^-n-fi^JC^ffiSit^ 

[0 0 8 7] 

nPoint Xa-2 (Promega^±gg) )(Z>«^«M{C1 mM IPTG mmm) S:*DX., 
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3.1 e(DmM^\y^y hiZMl^. 10 rnKD^mm [so mM Trin-HCl (pH 8.0), 1 mM 
EDTA, 50 mM NaCl, 0.1 mM PMSF, 1 mg/ml lysozyme] X^MS^^^M-t^o 
A.m^L^^m (18,000 rpm, 15^m) g6!l^ > A^^K^r^tftfeM^^^rfti?), f^W 
m [50 mM Tris-HCI (pH 8), 10 mM EDTA, 50 mM NaCl, 0.5 % Triron X-100, 0 

.1 mM PMSF] izmML2mm^'ra. 

5.mjL^^m (18,000 rpm, i5:9^r^) m^nt^^i^v h^-^mmmw. [50 m 

M Tris-HCI (pH 8), 10 mM EDTA, .50 mM NaCl, 0.5 % Triton X-100, 0.1 mM PM 
SF, 6 M guanidine-HCl] }CMMt-€)o 

6.30 mKDaS^^tMWWLX'^^W'itl^t^. 3 ml®SoftLink soft release avidin re 
sin (Promega) :«J^AIC, mmmiUm^^l^. 60 mlcD BT^^bM«MT'gfc#-t 

o 

.7.tr:^^>>ft:$tlfeS6^^>A^S$:5 mM biotin$:-^t^ pJ^^fb^MT'^m-t 
[0 0 8 8] 

(5-5) m^Mt.m^(DU^^^mm-ts:^m 

h-XM-o-^^A"^ (MBP) tr ^U-^(D. Sachdev and J. M. Chirgwin, Fus 
ions to Maltose-Binding Protein: Control of Folding and Solubility in Pr 
otein Purification. Methods in Enzymology 326: 312t321 (2000) .) ^ tlT 

[0 0 8 9]. 
A. Maltose-Binding Proteini:T^ n—X 

Maltose-Binding Proteingfe-^^ >/^°i'K$:®^'f^: Lit T ^ n -X=fSfHglCliS^ 
$i±S:S■^^C^V^T^i, ^ffiMi: bTMaltose7b^MV^e3tl■5Maltose-Binding Pro 

teinm^^y^'^^n(^mmo)-m^m-^i,ti!X(Dm.^)x:^^. ^npj.^iz%m^^jt 

I. 2 ml(D?^K^^<*:(E. coli/zsC^ ^-lipMAL-c2 (New England Biolabs^g 
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))(Dm^^mm^225 mlOlOO fig/mlO)ry\:fiyVy^^tiLBmMi0.2 
% glucose$:-^t^LB^;^)lCitIx., 0DQQQ=0.5iZfSt^t.X'37°CVmt:om 

2. jtfe^-®|§^5:^#-r'5;ti?){C, 0.3 mM isopropyl-^S -thiogalacto-py 
ranoside (IPTG) $:in±, 30°CT' $ ?>^C27^^e3 3^P^^#-r-5 = 

3. aivi>^lt (6,800 rpm, 5^m) X^Mi^^^l^. mMCDKU^y hSrlO ml 
<D:^'^2^mWWL [20 mM Tris (pH 7.4), 200 mM NaCl, 1 mM EDTA, 0.02 
% Tween 80] {CM^, -20°C ®fe?iMSit-2>o 

4. ^^^LfeMMM^r^Sy^Ao^TKPfr'i&^PP^it, 10 ni\(D:^^J^mm 

o 

5. Jg^Oi^il (20,000 rpm, 4°CT'15^P^) ^, ±^t{C$blC10 ml(D:;!j^A 

6. 10 mi(Dr^u~7.mm:ti^^izmm{i!,m^^.-r^o 

7. :^J^i^$:207!)^eJ30 ml(Z)55j ^ A^^IRT'fXHI^tt^, 10 mM maltose^^ 

[0 0 9 0] 

B, Chitin iiChitin Binding Domain (CBD) 

ChitiniiChitin Binding Domain (CBD) i: COM-n-ffi^r^UMI" -5 ^ > 
^^WiX& V , Intein (inducible self-cleavage activity of engineered pro 
tein splicing elements) 5::;^ UTChitin Binding Domain (CBD) B 6^ ^ > 7^ 
^Mizm^^'^tcm^^y^^^^^^m^-^. rtl&chltin affinity column ( 
New England Biolabs:y:){C®lf$i±S, ^ffifCl^LTti, DTT, /S -mercaptoetha 
noU cystein;Sii:'®5S7cMT% Inteinh g6^^ >/N°iJ7K(D^M§|5:9'$:^»T'r'2>o 
MAli, Chung-Mo Park, Jae-Yoon Shim, Song-Sook Yang, Jeong-GuKang, Jeon 
g-Il Kim, Z. Luka, and Pill-Soon Song, Chromophore — Apoprotein Interac 
tions in Synechocystis sp. PCC6803 Phytochrome Cphl. Biochemistry 39: 63 
49-6356, 2000#Mc *I§0>3©S S ^fig^J^tC ^(Z)^?£ $:fUM f-S^^li, CBD- In 
teinPJ,^(Dfim^mMX^^^JVLX^^. mfim^mn(D^ KjV^ in vitro-^ 
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[0 0 9 1 ] 

1. BW^^i^i^:^h : E. coli, - : pTYB2 (New England Biolabs 
^±))<Dj^^^mW.3 ml 1:250 ml(DRB^;^ [0.5 % yeast extract, 1% tryp 

. tone, 0.5 % NaCl, 0.2 % glucose (pH 7.5) ] {C^Jtl^, ODgQQ=0.6{C7& 
S*T'30°C-e^«f -So 

2. m^^yj'^^M<^^^^Mmt^r:Lisbiz. i mM iPTG mmB) ^m^. 

3. M>i>:0-lt (5,000 rpm, 5^m) XM^^Mnb. mi^^i^^y h S:^fc;^Lysis 

Buffer [Tris-HCl (pH 8.0), 500 mM NaCl, 0.1 % Triton X-100, 1 mM E 

DTA] tcMb, m^^m^MK^i). mm^^m^-r^o 

4. 'Mjt^^m (100,000 rpm, 30^m) T'J:^f$:*«b. 0.2 mmcDjl VaT :7 

5. m^*m?gl.5 mUc'2 mM DMSO?:20 /im±. yi<i±Vmm^ y ^ =lK 
- N L, Chitin Affinity ColumnlC-^fc-rSo 

6. :^^2^^m^m [20 mM Tris-HCl (pH 8.0), 150 mM NaCl, 1 mM EDTA, 0 
.1 % Triton X-100] X'^^b> InteinCDself-cleavage5:M#$ -ar-S 7^ 

«){c, 1 mM DTT mmm) ^m^r^mmm^x. (rc) >r>^^^ 

[0 0 9 2] 

(5-6) sawxtt^:^^ }^m}iii-(^y^mmmt(Dm^^^mmt^:^m 

A. [Poly Arg / Ion exchange] 

Se^^^yt^'M^rPoly Arg^ ^X^^JVt^iZj:''). y ^"^^ Uti'^zf^ :^ 

fC^«L, |^-r>}->35gl^!|s (MAIS, SP-TSK HPLC:;!jvA) iCPR^f -5 <fc ^ (C?^ 

i:{C J; y^f ^Dtl-S (J. C. Smith, R. B. Derbyshire, E. Cook, L. Dunthorne, J 
. Viney, S. J. Brewer, H. M. Sassenfeld, and L. D. Bell, Chemical Synthe 
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sis and Cloning of a Poly (Arginine) — Coding Gene Fragment Designed to 
Aid Polypeptide Purification. Gene 32: 321-327, 1984#M)a 
[0 0 9 3] 

1. mn^mi^ili^^h :E. coU, : pWT221)(D,«^«M6 ml 

300 ml®M9^;^ (100 Ag/mlT > tT^/ U > $:-^t^) iZM:k.. AgQQ=0.4JC 

2 . m^^ti^20 iUg/mUC?5l-5 cfce»{C, lAA^M (20 mg/ml in ethanol) ^ 

3. 0.1 % poiymin p immm) ^Mx^ ^Mrnxmi^^Mi^^. 

4. Mi^^i^^y h^^W^ [40 mM Tris-acetate (pH 5.5), 5 M usea] X^ 

5. 0.1 ml(DWI*m?S$:SP-TSK HPLC;^^A{C#tb, m^W^X:^^J^^m 

6. MCKDMM'^M (100 mM - 350 mM) {C j: U , ^^Wl [40 mM PIPES (p 
H 6.0), 5 M urea] ^^iZ^&i^ y -^-^^7 M^^iH,^ 

[0 0 9 4] 

(5-7) m%i^~^^mm-t^:^m 

ffij^^U V-T'Mo^, !|S^^75)^*&-'^?^^tr-X(magnetic beads) Tb'^TfJM^ tlT 
feU(DYNAL^t, 7;i/'i7X-/^ai& Dynabeads), Zi(Dmmizm^ (Dmi^^M^^ 

^m^ t.m'\t^^-ox^m^j ^m-t^ ti\^^t>^M^m i^xis^j . ^ti^mmi^x 

iaJiS^^>A^K®3^$^^^Cf^lM$tlTV^-5„ Kanegasaki, S. et al, 

J.Biochem. 117:758-765(1995) JC^VATtt. CD19^5^;#:■e =I - h ^ tlfe^^zK U 
;^5=-l/>lf-X(DYNAL?±)^MVNT7^tilfilBU >/N°^?:#||bT V^-5„ *|§B^lCi3 
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[0 0 9 5] 

(pH 7.6(Z)10mM HEPES-KOHC'N/^X-^^C^^t;* U "i; A), 10 mM MgClgC*^ 
it^^:^iy^2A). 50 mM KCl (f^ffc^ U "^7^:^), 1 mM DTT(t?^yt h 1^ ^ h~Jl)) 

izMML. rjv^i-t.mmmw<^^^MMm (30,000 rpm, 4°c-??i^r^) lt 

|g5V^fc„ #?>ti;t±^t®^lC«;g7bn /ig/mUC;&S J:-${CDNase(f-*;e-=¥S>U:K 

y^ur-'^)%:1}UK.r=.^. 4'CT'4^raM>i> (loo,ooog) #^ti;fe_t:^t 

L;t (tight-coupled) U /KV -i:s]ifi>$:#feo iODtight-coupledU jJ^V-AM^J)- 
§:100,G00gta^T'Myi>^ltL, ^(Z)^L/^y h & U rf^ V - AMffiMCpH 7.6(Z)20 mM 
HEPES-KOH, 6 mM MgOAc, 30 mM NH^Cl, 7 mM /3 -mercaptoethanol (;< ;L/:;!7 ^ h 

y -;i/)){cSl?SLtight-coupledy ^'V-A$:ii$gbfe„ 0 1 tc a 

tc S U >K y - A m rJ}- & Z5 f = 

[0 0 9 6] 

@B^|J$:PCR'^{CJ: *;iii|i§L, 5' ^ICEcoRI, 3' ^{CBgl I Ijb^^^i" SSB^rj 5: t; 
o;tDNAm;t$:#^c #^tlfcDNAi^>^$:feP>;6^l:J«bEcoRi;g:t>*BglIIT'^f^L;t >^ 
^7.5. KpQE60 (QIAGEN^fci^) ^C^fAL, CTfcSggtCHis tag (fci^^^') ;6^ilfi^L 
feEF-Tu$:lg|gii$-&S.feto©/^^^-$:#;t„ #^4Xyt/<^ ^ -T-E.coli BL2 
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[0 0 9 7] 

J y'>;t/ 1 RNA->>5^j?--^(ARS), t RNA:7;j-;i/^ ^--K'(MTF) 

^F5:=r- F1--5,it^^gB3'a$rPCR^tCj: ijffipML, 5' s^lCSphl, 3' SgtCHindl 
1 1 ^H^f SB^'J S: =fo o ;t DNAf^>t 5: # o # e> n DNA^;^ 7b^ D «?) SphI ^ 

mindlllT'iJJIlTb^:^^^^ FpQE30 (QIAGENtt$^) iCffAb, Np^i^lCHis tag 

#^tl<;t/0^-T'E.coli BL21/pREP4§:?^K^g|bfeo -e®f£ 
(DARS^DfMTF$:lSI§JHt-'5^^^ ^ -=fo[Hl^(D^iST'=P^L^o ^1 {C^gML/^^ 

mmm. his tag (Z)^a$:^t-o 

[0 0 9 8] 
[IIMM4] 

T7'7T-i>^c{: ^)mm\ytz.>f J U^mm.>L LTT7RNAv}<U ^^-1f<Dil^^S:n 
- K-r -Sit e^@H3?[1 5: PCR^fCi: Uitipgb, 5' j^tCBamHI, 3 ' j^lCPstl A^^^HS " 
•t^@B^'J$:^ofeDNAe^;t5:^ifec # nfeDNAS^;^- ^ ;?)^ 0*!)BamHI^t>*PstI 
T-^^bfe:;^^:^^ FPQE30 (QIAGENl±Sg) (CjfAL, N5^>^{CHis tag (tX^ 
*^ill^L/feT7RNA/}<U;>^^-if %^ 
tiy^/^^'^-T'E.coli BL21/pREP4$:?^®Kg|bfeo 
[0 0 9 9] 
[HJgM 5 ] 

3? ^ ^y-yj^T.-y h ^f---if (ndk) co]^i§iiMy^x ^ Fg)=^^ 

^!l$:PCR^lCi; tjffilflb. 5 ' j^tCBamHI, 3 ' j^JCHindIII;i>'J^|||-t'S@H3''JS:=b 
ofeDNAe^;^$:#^„ #^tlfeDNA|^>^$:&^*NC«?)BamHIS.t>*HindIIIT'WmL^ 
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y^^^ KpQESO (QIAGEN) {CjfAL, N^^ggfCHis tag (t:^^.^^) A^ife-^LfeN 
DK§:]^|§JH$i±'5?^i?)(Z)^^^-^#^o #^tl7^^^ ^ -T'E.coli BL21/pR 

[0 10 0] 

His tag:^)'?'frf$tl^EF-Tu(EF-Tu*)$:]lSf§3Ei$i±e^i;?){C, ||igM2-??#^tl^ 
J^^S^<^SBL21/pREP4MSS5: 6 U y b ;KZ)LB^;^TMJBgMMODggQ;^)^0.7lC 

1 -"f-yt- P -D-:^'y^ hiy \^'' isopropyl-l-thio-jS -D-galactoside) S:^ 

^MMMWWi. (pH .7.6(^50 mM HEPES-KOH, 1 M NH^Cl, 10 mM MgClg, 0.3 mg/ml 

yy^-A, 0.1 % Triton X-100, 0.2 mM PMSF (:7 1:^;!/^ 
;i/::^U F; phenylmethanesulfonyl), 6 mM /3 -mercaptoethanol) iZMML fto 

m^m^Mm (100,000 rpm) ^M#^^$:IS?V^7t. # ?>tlfe±\t®:$^?:Ni2 
■^T':/l^5^^-S^'$ti;tlO mlc^Hi-Trap chelating?!? ^ A (:7 T;W>>T^fci^) 
{C#^L, 10 mMCDimidazoIe ^ ^')/—Jl) $:-^tflOO ml®HT^^?gc (pH 7.6© 
50 mM HEPES-KOH, 1 M NH^Cl, 10 mM MgClg) l?^?^Lfec ^TMWmz^t.n^i 
midazole^i|g$:10j^)^p3 400 mmX^W.BmiZ^M'krDliiX . EF-Tu* ^ ^ A *^ e> ^ 
ffiLfeo '«$g$tl7tEF-Tu*&-^M:$3'^$:'^*3i±T. Stock^®?^ (pH 7.6®50 mM 
HEPES-KOH, 100 mM KCl, 10 mM MgClg, 30 % glycerol (^Uizn-;!/) ) 
=^b;t„ M$^LfeEF-Tu*(D^iS{iBio-Radt±(Z)Protein Assay Kit$:fflV^TBSA ( 

His tag:6^#$4xfe#H^^®12%SDS-PAGE{C J; S^ilC^Vi^- l)T>h>^;i/ 
[0101] 
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mhnt:L. His tag^^#Stl^ia$&ET-IFK IF2;at)«IF3(His tag;«)^>f^ $ tlT -5 
ZH^ r*j T'^t)(DvS'f4i:S7i^S$:DHFR mRNA in vitroi®iR^ (^fBIIJgM 
1 7)$:MV^TM^L^o fiPt>, His tag7b^#$ tl^gB^&S^^vSffili, IFl*, IF 

2*:SLt>*iF3*^^^^ic#^tt- •5^$:5Ks:/^7^>r hn-;i/t L, 
$ii:;t^T30^^r^®^« Sr^f v^. ^mi. tMFR(DmMm^'\ir' thm L ^ (EI 3 A# 
M)o hn-;i/$:iooi: uy^^. >fprti®H^;^)'^^$obTtjDHFRcD^ 

^l±2^®mTT'fey, IF1«, IF2*:55:t>*IF3*;0'i^4x%?S'[4S:^t- 
tlfco '^fc. His tag;i^#$tl^Bg$&H^CDMji^iSli, L ;t i 

n vitro CD^T% #gg$&ia^®aSS:^X.TiiiiR&^f V^, L fcDHFRcD^mM^S 

'f4Ti!l^byc(03B#M)= EISBtCJSVAT, •l±IFl*$:, Al±IF2*$:, BlilFS*?: 

[0 10 2] 

mmm i ] 

His tag^'?#^tl7^ARS;RmTF(Z)]^^^i^^§g 

His tag;^)^>f^f$4^feSer tRNAS^^T^"^ -if (^TCfe V^T, His tag:6'^#$tlT 
v^-5z:i:$:, r*j T-^I") ?:]S^^^1±S;ti?)CD?^K^m^BL2l/pREP4MS:2 

mmm.i mM(c;^Si:e){ciPTG (-f y^ntiVi/- 1 0 -D-i^^!7 hiy 

K; isopropyl-l-thio-)3-D-galactoside) ^ ^ 3 7 °C 4 ^T^^ 

#Ufeo Z:cO^«?g$:3Svi>:$MIL, #^tL;fem$:M^«?S (pH 7.6(^50 mM 
HEPES-KOH, 1 M NH^Cl, 10 mM MgClg, 0.3 mg/ml 0.1 ?J Triton X- 

100, 0.2 mM PMSF (7 ^ U phenylmethanesulf o 

nyl), 6 mM iS -mercaptoethanol) iC^^SLfeo ^(OmMWL^M'^^&MML. B 

m^mmLfc. m^mmmLr=.mmm^4x:r^immmMm (100,000 rpm) 

(7)Hi-Trap chelating;^ ^ A {y 7 Jl/-^ i/T^tW fC-^L, 10 mMCD imidazole ( 
-r^^y-;i/) $:-^tflOO ml®HT^®M (pH 7.6(D50 mM HEPES-KOH, 1 M NH^Cl 
, 10 mM MgClg) T'^^LT^o HTMffi^gfC-^^tl-SimidazoleaSSrlO^^MOO mM 
tX-m.mmiZ^m^'D^'f'C. Ser tRNAi/>•fe^-if*$:;^J^Z:^*^^>^mb^o W 
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i^Sn^Ser mki/y'^^--^*^^tim^^^t>-\^X. Stock^«M (pH 7.6® 
50 mM HEPES-KOH, 100 mM KCl, 10 mM MgClg, 30 % glycerol ({fViEU-)V) 
) T'^ffLfeo mmbtcSer tRNA>> >-fe ^ -if *CD?iSliBio-Rad^±CDProtein As 
say Kit$:MVxTBSA iyikWr JV^ ^ y) ^mmiZi^^LfcLmmm^fJ^ ^M-iH, 
Ltc. iffiigLfeSer tRNAi/>-fe ^ -if *l±lml-ro/h:$>l-t LTM<*:^*T'^Mb 
8 0°CT'^#Lfe= m^nr=.Ser tRNAi/>i2 ^ -if*® ^ n V N A $: 

[0 10 3] 

^(DffeCDARS*, mF*^mmO)^^^X'mm^n^t=.o 12% SDS-PAGE {Cj;i'J^^^ 

$:llI6{C^-r= metCfeVNT, Gly RS*;S:t>*Phe RS*CD2;*:(Z)7\'> ^ti^ 
®S^tCa2i3 2®^"f ^^'^^'^ ' ^f-ia'5>o I1I6J^)^^, His- tagjb^#$ 4x;t#H 

^^:5:tJ^P^ A^lSltMT'# ^ ti :i i: t3 -5 o 
[0104] 
[*»J 8 ] 

His-tag^^#^tl7^T7 RMnji V ^ ^ -"ija^lS^mnmm 

His-tag;b^#$ti;^T7RN AjKU ^ ^-if (J^)^T^C^V^T. His tag;^)^>f^j• $ tlT 
V^Sri:$:, r*j T'^f )&]S^3Ei$-a:^;ti5b®?^K^g|#iBL21/pREP4MM?: 6 

mmtt^OA mM{C;^SJ:e>lClPTG (-f V 1 -5^7^- /S - D h ^> 

F; isopropyl-l-thio-/S -D-galactoside) Sr^AtlL, ^ IC 3 7 r 1? 4 ^r^^ 

#L7to z<Dmmm^mj\L^^mL. m^titcmm^mmmmm. (ph 7.6®5o mM 

HEPES-KOH, 1 M NH^CU 10 mM MgClg, 0.3 mg/ml U l/f^-A, 0.1 % Triton X- 
100, 0.2 mM PMSF (y :^ '$( y :^J\/-!i^—)\/y JV^t V K; phenyimethanesulfo 

nyl), 6 mM /3 -mercaptoethanol) izMMLtco :r.<DmMW.^M'^ll&^ML. M 

MSrMLfeo m^^MmLtc-mmm^^x^v immm^t^^m (100,000 rpm) 

CDHi-Trap chelating:^; v A (:7 T;i/T^'T^tS^) tC^tL, 10 mM<D imidazole ( 
>r^^*V^-;i/) $:-^t^lOO ml®HT^1g?gc (pH 7.6<D50 mM HEPES-KOH, 1 M NH^Cl 
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, 10 mM MgClg) X^m,^Lt=.o HT^ffi?g{C^^ tl-g> in»idazoleii;S$:103b\^400 mM 

m-^nr^T7RN Aiiiv ^^--^^^^tiM^^^tDiiix, stocmmm Cph t.g© 

50 mM HEPES-KOH, 100 mM KCl, 10 mM MgClg, 30 % glycerol (^^UirD-;i/) 
) Xm^Lr=.o mmLr:Ll7RN AjHV :^^-'^*(DmmitBio-^id^±(D?Totein As 

say Kit$:Mv>TBSA ty stmr ^ y) ^mmizj^^Ltz.mmmmti'^Miii 

L f^. mm L ^T7 R N A 3i< U ^ ^ - if *l±lml L T?g#:^^T'^?^^t L 

8 O^T'-^^bito #?5tlfeT7RNA^U^^--e'*(Z)^DVNy^A$: 
012A^t>*B{C^t-= 
[0 10 5] 

immm 9 1 

His tag;&^#gtife:NDK. ^(Dfa^^^COlfflS^g^mi^ 

His tag;?)^#$tlfeNDK(JgATlCj3VxT, His tagj?)'!^^ tlT ^^-2> ^ r*j 
T^f )$:]^5§ii$1±'5fe4?)(Z)?^RK^#:BL2l/pREP4M$:2'; h;K7)LB^%T' 

mMsoDggo;o^o.7{c^§tT^«L;to zi(Di^mmz.m^i&m.m.i mMtc^&s 

i: e){ClPTG (>r V:/ni^;P- l -^:r-/3 -D-:;!/^^^ hi/K; isopropyl-l-th 
io-iS-D-galactoside) $:^JDL, $ 3 7 °C T 4 ^^^^ L feo 
r ^j^^t^^'^H L, #^n7^m$:M^ffiM (PH 7. 6® 50 mM HEPES- 
KOH, 1 M NH4CI, 10 mM MgClg, 0.3 mg/ml U V^^-A, 0.1 % Triton X-100, 0 
.2 mM PMSF {V ^y7.)\y}is — )\/y F; phenylmethanesulfonyl), 
6 mM ^-mercaptoethanol) iC^Mb^to Z.OMMWi'k^^^WL^Mh. MM^Wi 

mi.t=.o m=^m^mLtcmmm^4.x:x immMMM. (100,000 rpm) l, m 

flS^#i^^l^VAfcc ^#e>tlfe±M:e'$:Ni2+r'^l/^-Y-i;>'$tlfcl0 mI®Hi-Tr 
ap chelating7!7^A {y 7 JV^ i/T^im) IC^L, 10 mM(Z) imidazole (>r ^ 

$:-^ti*100 ml(DmmW^ (pH 7.6(Z)50 mM HEPES-KOH, 1 M NH^Cl, 10 mM 
MgClg) Xmf^i^r^o HTM»?^[^C-^*n■5imidazoleaM$:10*^e>400 mM^T'itS 

miz^m^-Dnx. NDK*^:^^A*^e)^ffiL/^<. mm^nrMK^^^tim^^^ 

t>-^X, StockM®M (pH 7.6®50 mM HEPES-KOH, 100 mM KCl, 10 mM MgClg, 3 
0 % glycerol (^U-fen-;U) ) XmmLfc:. HtS^ b feNDK«®?gMliBio-Radt± 
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(DProtein Assay KitS:fflV^TBSA i/Mmr JV^ ^ y) ^Smzi^^ht=.mm 

-8 0°CT'^#L^o -e(Z)ft6(7)His tagA^#$ tlfe^^^fo I^I^lC LT# ^tl-5o. 
[0 10 6] 

[^JgMio] 

E.coli^^(Z)DHFR (dihydrof olate reductase; S;>'t: KnU^ l^^^ ^ — if) 
it-fe^WS'^j^lCHindlll, 3'5^3§§{CBam HI@B^(J$:iDA.PCRT'itifliC:t, rOiftS 

gene 10 (A^'-t'U :3r:7 r — i^'T7(Z)genelO) $:SD (Shine-Da Igarno ; i/-Y>f>- 

^)\yisj) mjmymKmu-^-^r^. 3®DNAf^;^&>^^^^ f^^^-pucis ( 

tell RNA^KV ^ ^--^$:MV^fe^>:=r:7^^(run-off transcription) • 
iffllRM (transcription/translation) in vitrojSIRyKiSfCiiMi: bTMV^;t„ I 
n vitro®S^;Kj^;42°CT'3^m?o:t„ ml cfJ®j^5figl±pH 7.8(DHE 

PES-KOH, 20 mM MgClg. 1 mM spermidine U ^ i;^' > ) , 5 mM DTT, #2 mM 

ATP, UTP, CTP, GTP, 20 /tgCDSma IT^S^ ^ K, 50 /ig BSA 

, 1.78 units PPiase (pyrophosphatase; tf n 3j>::^ 7 T ^ — if) , 10 /igCO^ig 
$4X, His tag*^>fd-$ti;'cT7 RNArf<U ^ ^--^T^So 3 <Z);K/;5 $!Ji^T ^ i± -S 7^ 
i?)lC/1i^^i^7b'^50 mM{C;&-g) J: ^ {CEDTA (ethylenedinitro - lotetraacetic acid; 

AMmSr^f oT^c^, y-;i/T'tfcM$i±, RNA5|ti5{:^r^y N (QIAGEN^li^) 
V ^ T ^ - - CD ^ i" -5 :^ o T 5W ^ff o o 

[0107] 

[HJSMll] 
MFL mRNA(^^gS 

DNAgB3^jAUGUUCUUGUAA (fSS^f fMet-Phe-Leu-Stop ; ^ ;v ^ " > - 
7i:^;UTv->-n-f ^>>-'ffih=i K>{C^Sc J!^AT> MFLiiBSfB-r <&) S:, M 
FL mRNA(Z)^Mi:-r^^*?){CJ:J^Tlc^-r=fce)^:^?5ST'«^Lfeo ;rU:J^^U:r 
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KA ; 5' -Tatgttcttgtaaci:;!l-U =r5?^ U:!t^ KB ; 5' -TCGAgttacaagaaca§: T 
:^-;i/$ii:Nde I@H^iJi:Xho m^ii ^ ^ tiil:^mmk^ mm T7^-^:^^-^- 
K'^^'^-pET29a (Novagen) ®Nde I^Xho I^P^^jgMbfeo 

[0 10 8] 

His tagTb'S^^tlfey ^ 7 y ^;btRNA'>>^ j?-1fj^-a 

His tagA'^>f^f$tl7tARS (T ^ ^ T ^>;i/tRNAi/>-r ^ --g') vS'ffiM^li^^TfC^ 

) {CI mM ATP, 2.8 Aggg unit tRNAmix (Boehr inger^t$g) , #50 fi^Oy^^JV 

•^tir=Lr^jm. -^Lrmm^ntcmis tag;^,^>^f$tl7tARss:-^^7£%®$:fflv^ 

[0 10 9] 

His tag:^'?#^ti^^5^;r-;i/tRNAh^>'>^yt;;i/^ 

His tag75)^#$rifeMTF f^^f ^;i/tRNA h ^ ^ ^ - if /JS^TIC^S V^T 

, His tag;6'5#$nTV^SZl^?:, r*j T'^-T) vS'ffiliJ^ATtC:^^^ it U (C^f o ;t 
. jK^&^?S50 fi UtpolymixmmW. mmM^(Dm^0m<D Z ICl mM ATP, 2 
.8 AggQ unit tRNAmix (Boehringer) , #50 a M(7) [%] ^ $ tl^ 5^:*" — > 
, 0.5 fig 10-formyl-5,6,7,8,-tetrahydroforic acid (f^ h ^ tl K n|g^) , 3 
000 units MetRS ^;r — ;btRNAi/ -if ) , L/TMTF*S:-^^^'=fo(D & 

ffl^'V^^ JKl^Siia 7°CT'^TV>, 7^^;I/^;^'^[:$4^Tv^^v^^5^:r-;btRNA^j:M®M 

(0.175 M CuSO^, pH 7.5(7)0.5 M Tris-HCl) 3 0°C, S-^^m^^T i/ Mt^'\± 
t=.o Mlt'ffi3f>;b^;i/^^:t-;VtRNA$:3MM6^{CtfcM$i±55ScD#Ni^ClJffih U 
DMT'?3t?f^Ufc^, MMtg$:M^L?^o ?S'[4l unitttl^JJ-f^fCl pmo I tJs ;i/ ^ 
;b;l^:r-;btRNA(D?^^$:M^Lfe^^»T'^Lfe„ S:^ 2 ) {C^-To 
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[0 110] 

MtR^Om^WL (50 ^1) iiJelenc^j (1979) ^WagnerP> (1982) (OMV^fePo 
lymixmmW.^^BiLr=.%(DX'mm-t^. ?olymixmm^<Dm^lt5 mM magnesium 
acetate (MMt ^ :^ Z/ ^ J^) , pH 7 .3(Db mM potassium phosphate (U^^^fj 
U'^^A) , 95 mM potassium glutamate (i'*;!/^ ^ U "t^ A) , 5 mM ammoni 

um chloride (J^^fbT — A) , 0.5 mM calcium chloride (JE^^fb;?!?;!/ A 
) . 1 mM spermidine, 8 mM putrescine (:/h L/^y ^>') , 1 mM DTT-e^-S^ K 
f5?KcDj^I^iil mM ATP, 1 mM GTP, 10 mM creatine phosphate (^ UT^yV > 
W , 2.8 Aggo unit tRNA mix, 0.5 /ig 10-formyl-5,6,7,8,-tetrahydrophi li 
c acid, 0.1 mM#r^y^> W^M^^ (^M) T'fe-So • j^lKMT'M^S 

^f*3ii:-5^-n-{Cli, _t:SBa)M^S?StCl mM NTPi:4 mM magnesium acetate?: '^^tJ-^ 

So • mmm^m(Dmmti2 pmoiv^v~i^, i us ifi*, 2 /^g if2*, 0 

.75 (IS IF3*, 1 /tig EF-G*, 2 /tg EF-T*u, 1 /ig EF-Ts*, 0.5 us RFl*, 0.5 
ycig RF3*, 0.5 us RRF*, 30-300 units#ARS*fe-g> VAliMTF*, 0.2 /ig creatin 
e kinase (CK ; ^ VT^y^^-M). 0.15 /igmyokinase (MK ; 
) , 0.054/ig nucleoside diphosphate kinase* (NDK ; 5? ^ l/:^ Fn U 
:^--^) T'feSc ^¥ • i®IR§l!T'Mf£:v$:^rf e)«-^lCli, J:gacD;Sj:5?g{Cl .78 uni 
ts PPiasei:0.5 /ig T7 RNAjK U ^ v - if *§:^;&nt--5 = JSJt_t:(^H^, ^^©^^ 
^Ci3V^T r*j li, ^tl^}^)>His-tag;6^^$tlfefeC^T'fe-5r i: $:^t-o 
3 7''CT' Sii-r^-f h >C^=^, DNA^RNA^^ifcDl^M^rinA, MiSS: 

^*&-r-5= IKSR(D;KiStt3 7X)T'^?^t>tl-5>o S30^:/:;^^A^iPromega1t±3^)^ 

V - A li^S^e-^ST' & S CD T' ^ tl 5: ^ -riOOkDaJ^^^T ® %K 5: ® PS^ 5 iiM M 
L, IM?*-rSc ^(D^Pm^igM^Mo^^^&Ni^^AJCilL, H^^ynn 
-i/'3 >^ >A°^K®K^5S$:^Te)„ Ni^^A$:^ilU-t'g>^r9'lWMS®|ffi|R^ 
%T'feU, SDS-PAGET'l2fi:cD>'1> Klr^-To 
[0111] 
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Poly (U) - poly (Phe)-^^ 

Poly (U) - poly (Phe)(Z>in vitro^m^iZ^i-f ^^mit&.TlZmbr^m^J 
^f-otco BLJZ^Wtl mM ATP. ImM GTP, 10 mM creatine phosphate, 2.8 Aggg 
its tRNAmix, 1 mM [^^C] "^'^ $ tlfc 7 a: r.;i/T ^ — m^M^^^^^tiP 
olymixMffi?K$:ffiV^^, m^mi^m<7)mmtl2 pmolU5Jfy-i:s, 1 EF-G*, 
2Ag EF-Tu*, Ifig EF-Ts*, 60 units PheRS*, 0.2 /ig creatine kinase (CK), 
0.15/tig myokinase (MK), 0.054/ig nucleoside diphosphate kinase* (NDK) 'V 

$>^o j&fc, m^. mmcDm^izis^^^x r*j -?-ti^*'5His-tag(7)#$4x^% 

ly (U) &itl;t, R}Z-^rmLt=.o Poly (Phe) S:|g^6<j{C8 l-Toi^^ >^ U > ^ 
10 h U n DitiET'3MM5^_h{CtfcM$i±7t„ T ^ ^ T ^>;i/tRNA$: 8 5 

[0 112] 

±mmwi&}Z^^no^r% ef-g*, E¥-iu*:&x:^EF-Ts*(Dmmmm^m^^r=.i^ 

tC, ftBcD^#$:^^{CL;tin vitro yg^S^tC J3 VnT, #®;^H^®^i^$:^X. 
Tpoly (Phe)®^^M$:ii^, E 7 (A) tC^-rM^^rlifco . 
[0 113] 

MIC, :2|s:|§0H®J:fH;Sf5^tC J;Spoly (Phe)®^!!^^:, S100fl|ffi%$:ffl Vn^IS 
IK^lCj:^poly {Phe)(D^^titmi^X. 127(8) (D^^ S:»^o ^#(Z)^(0)T 

[01 14] 
[||»J16] 

W^m^ (RFl*, RF3*i:RRF*/ r»j i^. His tag;^)'C#$ tlT Zl i: ) 

®?S'f4«, a{(^$:*p;^fepaviovpj (1997) ®:5'^{c»^^M^ b mm^mm 
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ATP, 1 mM GTP, 2.8 AggQ unit tRNA mix, 1 mM :7 3in;bT9 - >jS:tN*n ^ 
>, [^h]mM^^^:t — y^m^>XmMLrz.50pmol(Dformyl methionyl-tRNA, 

His tzgf)^fi^nr=.m'f- ' mmm^m c^.tzE) t^-So m^- mmm^mmm 

m2 pmol UjKV-A, 1 fig IFl*, 2 fig IF2*, 0.75 ytig IF3*, 1 fig EF-G* 
, 2 /ig EF-Tu*, 1 EF-Ts*, 0.5 fig RFl*, 0.5 fig RF3*, 0.5 fig RRF*, 
50 unit(Z)PheRS*i:300 unit^LeuRS*^?^^^ ^(7)^^ • BMM^'^-^'^^^Fl*, R 
F3*, RRF*$:g65^C^5CT^tl^tl|§^V^^;Sj^:^?g?:MSb;K^55:^f o^o 
5:3 7°CT'^l^-r>^^^-i/a>b^^{Cl ;CigC7)MFL mRNA^riPX-TiSiRyK^S 
h^itTt^, ^<Z)yK^S:?^^*^^@^6!I^c5 ifoit^ >y L, ^» 
©1 N HCUciD^T;S^5$:ih«?)fe<, $^lcrtl{C200 fi KDW^:^^ )V^tU?LX h 
U^^^K (fMFL) ?K#:i/>'^l^-t/a>:!!J'^7>^-5:fflv^T^5:l^ 

[0115] 

#^tlJt, I^J^S^RFl*, RF3*&t>*RRF*®^S'[4$:, fMet-Phe-Leu-Stop (fMFL) 
5:13- K-T'S-^^niRNAOin vitro|Sf?^S:fflV^Tii^L;to BP"^. /li^^H^^ 
LT, RFl*, RF3*^t>* RRF* &-^tf^ (•), , RFl*&t)fRRF*$:-^tf^ (x), RFl*, 
;5:t>*RF3*$:-^t;^ (A), RFl*®*^ Sr-^t^^ (■), RF3*:5:t^*RRF*$:-^t^^ (O) 
, 'fRrtl<DJ^i|MH^•*=fe;(RRF*=fe;)-^^^V^^(♦)®^>^^CfeV^TfMFL mRNA$:|ISIK^ 
:^^4S:M^b7^o m^^m4:lZB-to 04 {C^VnT, «:^®-9--r. ^ ;i'JC J: 
y^fi^Lfc/^y^ Fli, y$flJ:T'Jii^l000cpin{c+SS-r^<. RFl*, RF3*:5:t>* RRF * 

RFl*, RF3*;g:t>* RRF* ti^m'\i^m-t^ :r.ilt)mm^nr^o RFl*&^^JI-t'S 

y - A (7) ##3^ (r ecyc 1 i ng) Tb^^H - V ^ 3 $: ^ b T V ^ S „ 
[0116] 

^IgH^CDin vitro ^ffi|K^;SLt>*S-30^fiffi%$:offlV^fc|Sf?^^?^(Z)^>^r j: U, 
^S] T'^^;^$tl7t^5^;r->$:-^t^DHFRS:'ir^L7tc ^mm^l2 56CDSDS-PAGE( 
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sodium dodecyl sulfate polyacrylamide gel electrophoresis ; SDS3t\ U T U 
)Vr^ \^^;vn^^m)X-^m^-^. BAS-IOOO system (Fuji film) T^mL, 

DHFR©^S'f4lii^AT{C^U7t:&?ST'MSL7^o PH 7.00)50 mM potassium 
phosphate^^M, 50 DHF (dihydrof ol ic acid; e;b: Kn^g?) , 60 M N 
ADPH (reduced nicotinamide adnine dinucleotide phosphate ; M.7b^—^^y 

r^\^r^=-yt^^yi^u:^^]^vym) ^^ti^mm^. 3 ox:t')S/s$-&, A3 

[0 1 17] 

:^^m<Din vitro mm^Rxfs-3omii!,m^'om^^r=.mm^<D^^iz^»^K 

^5(Z)Mji$:|2I9 lC^1-„ :$:|§0^(Z)in vitro ISIK^ (■ ) ^ V^T &mm20^ 
Mi^^{CJ3V^T=feii^?bTV^S®^C^b, S-30^fim#? 5: o « VNfclBf^^ (•) 
IC ^ V ^ T «20:$^T'DHFR(D^^»:;?)^ If - ^ {C^ L T V ^ § „ 
[0 118] 
[*»J18] 

iy:tiy \^^v ym(DmyK^m(Dm^it. ^nm<Din vitro mm^t. s-s 

0^fim%$:fflV^fcijif?^i:$:^i:bU^5^>^^, Je^TtC^LjtJiy tC^ff o^. DHFR$: 
mmtL, [a-22p]ATP&^V^«GTP$:-^t^;Ki^^^?S$:MV^, 3 7 °C T'jffiSRHi^ 5:^? 
oT^o ^®M^5?I^*^^M^6^1C2 A lTo1f>:/U >^*L150 Atl(D10% ^^IC 
:&II^fco Polyethyleneimine TLC platefC^K^S?^ :^ ^ h L, pH 3.75c^potass 
ium phosphztemmW.^ m^^X&m^mm-^ mm Lr=.o ^©TLC plate$:M|gLfe 

[0 119] 

) 
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His tag:«)'5>hf$n7tRFl(JS^T, His tag7^)^>f^f$ tlT 3 h r«j -e^f)© 
f^t>UiCRF2*^J^MH^i: LTMVN^:*:5g0>§(Z)in vitro^®gR^^CfeV^T, 'fb^filJ 
IC-^^ b ^ U y U -y- - tRNA$: M T37#^a(Z) /^° =y^y (ATAn F.> 
)$:UAG3 K>(Cg^LfeDHFR®liM&ffiiR$itJto ^<Z)^:^RFl*$:-^t;-9-> 
T' li37# S ® J^a-e,1^MM^&:«)'^=ff *3 tlji cfT'lh ^ o ^ > ^ ^ 7t ® {C>^ 

LCiail® b->2), RF1*S:|^< (RF2^i-^^;&V^)^p^IT'^tl;^^>'/^°^S®A 
> K*'''^< ^ofe(Sll®>->'3)o $ ^{cr rtCRF2*$:#At"'2> i:3iS®DHFR( 
011® I/- >i) lef^mcD^gtc ^ ^yN"^' tis i; e) j& o :t (miiCD 1/ 

->4)o -9-- tRNAicM-^ b U >'3^a7b'^DHFR(7)37# g IC 

# A $ *l ^ Tb^ ^3 n o 

[0 12 0] 

[0121] 

^i^i^T' § K f ^ ^ ^ t^j'^H b v ^ v ^ g^^6lJ^ r^^M*^^ o X^fi^ 
b, :*:^B^(7)in vitro^:/^ K-^-^^tC J: tili> *^;^^e5giI:?)'5^A^$ = 
[0 12 2] 

z: =fe Rllg -r- -5 e> ti -5 o 

[0123] 

flow^{CJ:tll«tC;S^r^(DS^5mM:^'^^tBi:>&U, in vitro Kl^^\Zii^ 
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[0 12 4] 

[0 12 5] 

[0 12 6] 

[0 12 7] 
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mi] 



Enzymes or factors 


vector 


N-terminal R E. 


C-terminal R.E. 


site of His-tag 


AlaRS 


pQE30 


Sph i 


HindM 


N 


ArgRS 


pET16b 


Nde I 


Bam H I 


N 


AsnRS 


pQE30 


BamH I 


Hindm. 


N 


AspRS 


pET21a 


Nde I 


Xho I 


C 


CysRS 


pET21a 


NJe I 


A7»« I 


C 


GInRS 


pET21a 


Nde I 


I 


c 


GluRS 


pET21a 
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